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ABSTRACT 


The objective of this thesis is to develop an estimating model to predict the 
effects of various internal and external variables on Naval aviator retention rates. 
The estimating model will be useful to aviation program managers to develop a 
spreadsheet tool for predicting retention rates for Naval aviators. Past analyses 
have focused mainly on analyzing micro-level data. This thesis uses grouped 
retention rates for all naval aviators for fiscal years 1977 through 1993 to 
determine factors associated with the retention decisions made by specific cohorts. 
The analysis quantifies the relationships between retention and various internal, 
external and time-related factors. Among the internal factors are various 
downsizing policies such as the Voluntary Separation Incentive/ Selective 
Separation Bonus (VSI/SSB) program and rightsizing tools such as the Aviation 
Continuation Pay (ACP) program. External factors examined include both civilian 
unemployment rates and major airline hiring rates. Additionally, time since 
miTiimiini service requirement (MSR) was included in the models to control for the 
effects on aviator continuation rates of the expiration of the MSR during the 6-11 
year mark of an aviator’s career. Models were specified for each of the naval 
aviation co mmuni ties including jet, propeller, and helicopter, and estimated using 
a grouped LOGIT estimation technique. The study finds that civilian 
unemployment rates, VSI/SSB, ACP and airline hiring rates have significant 
effects on retention in the various aviation communities. 
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I. 


INTRODUCTION 


The objective of this thesis is to develop a model to examine the effects of 
various internal and external variables on Naval aviator retention rates. The 
tr aining of Naval aviators is among the most expensive training provided by the 
Armed Forces. Therefore, it is safe to say that Naval aviation training is among 
the largest investments m human capital in the Department of Defense. It is for 
this reason that measures of retention are closely scrutinized by policy-makers and 
program managers. The manpower implications of aviator force management is 
crucial to both near- and long-term readiness. 

Some argue that the carrier battle group is the centerpiece of naval warfare. 
It is the purpose of the carrier battle group to deploy combat aircraft worldwide 
with very short notice as a foreign policy tool. Shortages of naval aviators will 
have direct implications on the ability to maintain sea control and keep specified 
levels of battle groups at top readiness levels. 

Because the investment of human capital in aviators is so extensive, the 
Department of the Navy must be able to closely monitor aviator retention rates. 
Retention rates must be maintained sufficiently high in order to guarantee a return 
on investment to the Navy. If retention is too low, the Navy incurs additional costs 
of trainin g and “growing” an experienced aviator to replace each loss. Also the 
flow of junior officers into the senior billets will not be sufficient to meet billet 
requirements. These considerations are especially important in times when overall 
force reductions are taking place. Currently (1996), an atmosphere of 
“rightsizing” has replaced the “downsizing” mentality of the early 1990s. During 
this time of rightsizing the Navy must be able to follow continuation trends so that 
the high aviator turnover of the downsizing period does not repeat itself and 
threaten overall readiness. 
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In order for program mangers to monitor continuation patterns, a tool must 
be available to predict future continuation rates as a function of internal Navy 
rightsizing policies, external economic forces and time-in-service considerations. 
Aviation community managers must have the ability to separate the mfluence of 
internal policies from the external effects exerted by the civilian labor market. 
Once a set of predicted retention rates is obtained, program managers can devise 
pohcies on pay, bonuses, and other financial incentives to counterbalance the 
expected changes in military (e.g., downsizing) policies, and changes in the 
civihan sector (e.g., changes in airline hiring rates). Some internal policies that 
affect retention both negatively and positively include the VSI/SSB programs and 
AGP bonus programs. Other recent poUcy changes tiiat affected retention included 
the extension of minimiim service requirements and mandatory United States 
Naval Reserve commissions for all newly commissioned officers. 

External factors that possibly affect retention include unemployment rate 
for professional civihan workers. Additionally, it has been hypothesized that 
another highly motivating external economic factor affecting aviation retention 
rates is the major airline hiring rates (AHR). The Department of Defense, and the 
Air Force in particular, has historically been concerned that the employment 
patterns of the maj or civihan airlines have had a detrimental effect on the retention 
of career aviators. 

Therefore, it is essential to determine what effects that both internal pohcies 
and external economic factors have had on the underlying survival rates of Naval 
aviators. Of course, there are many other factors that play into separation 
decisions such as taste for mihtary hfe, family separation, arduous sea duty and a 
host of other factors. This study will concern itself with quahtative data 
obtainable from readily accessible sources and with implementing econometric 
estimation techniques for grouped data. 
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The estimation technique used on the grouped data will consist of a LOGIT 
model estimated via maximum likelihood techniques. This differs from ordinary 
least squares (OLS) estimation, which has been used in past studies. The data set 
uses past continuation rates originally developed by Turner (1995). The grouped 
LOGIT method of estimation provides a quantitative estimate of the marginal 
effects of internal and external factors on Naval aviator retention. With this model 
in place, a spreadsheet program can be devised for use by the community manager 
to predict future retention rates to help guide internal pay and other incentive 
policies. 


3 





n. LITERATURE REVIEW 


This study will focus on historical retention rate information to help predict 
future baseline continuation rates as a fimction of several internal and external 
economic factors. Continuation rates are computed as the percentage of an 
entering cohort remaining in service over a particular time period. Since these 
rates form the basis of the study, a review of the calculation procedure is needed. 

A. CONTINUATION RATES 

Continuation rates measure the proportion of a cohort remaining on active 
duty status from one year to the next. Two types of retention calculations are 
routinely used in the manpower field, Cumulative Retention Rates (CRR) and 
Minimum Service Requirement rates (MSR). CRR is now the official method of 
calculating survival rates (Hogan, 1995). The CRR is the product of the yearly 
continuation rates from year of service 6 through 11. This is calculated not from 
the cohort itself, but from a cross section of cohorts for a particular period (Hogan, 
1995). Thus, CCR is calculated as: 

11 

CCR = 'LcRt,y 

y=6 

where CRt,y is the continuation rate for a specified fiscal year t at year of service 
y. Note in this particular case that the CCR measures the continuation rate over 
the 6-11 year mark. The continuation rates themselves are calculated on a yearly 
basis. This is done by dividing the ending inventory of the cohort by the 
beginning inventory for the same cohort in a given fiscal year t. It is therefore 
evident that CCR is different from the cohort survival rate CR, y (Hogan, 1995). 

Historically speaking, the Navy has not suffered from the grip of low 
retention rates as much as the Air Force. Historically, CCR’s for Air Force Pilots 
have been very unpredictable. The Air Force suffered its lowest CCR in FY 1979 
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when it dropped to 26 percent. After 1980, CCR’s for the Air Force returned to a 
healthy 78 percent. But tiiis success was followed by another wave of losses of 
aviators, with CCR’s declining to the 36 percent range in 1990 (Crum, 1990). 
The Navy, on the other hand, has not had an impressive record. The Navy 
suffered two setbacks with aviator retention when CCR’s decreased to 32 percent 
in FY 1985 and 1986. In FY 1991 and 1992 the Navy CCR for aviators decreased 
to 33 percent (BUPERS, 1995). This could well be due to Ihe downsizing efforts 
being exerted at that particular time. 

A comparison of Naval aviator and Air Force pilot CCR’s is shown in 
Figure 1. It is observed that Navy CCR’s have remained somewhat level since 
1983. On the other hand, Air Force CCR’s have steadily decreased following 
1983. It is for this reason that much research in the field of aviation retention has 
come from Air Force sources. 

80 
70 
60 
50 

CCR% 4) 

30 
20 
10 
0 

1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 

YEAR 

Source: RAND (1995) and Bureau of Naval Personnel 

Figure 1. Air Force Pilot CCR vs. Naval Aviator CCR 
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B. EXTERNAL EFFECTS 

One topic that consistently reappears in prior retention studies is the theme 
that commercial airline hiring rates are the single greatest threat to aviator 
retention. Lieutenant Colonel Rhodes, USAF, in his historical analysis of USAF 
pilot retention, reports that a booming economy combined with plentiful airline 
jobs on the outside is the primary reason for aviator losses (Simpson, 1987). 
According to Major Longino, who served in the Officer Branch at the USAF 
Retention Division in 1987, 75 percent of all Air Force pilots intended to leave 
service life for a career in the airlines (Simpson, 1987). Additionally, Major 
Gentile, USAF, reports a direct correlation between airline hiring and USAF pilot 
retention. (Simpson, 1987). Crum (1990) found that Air Force pilot retention was 
directly correlated with airline hiring rates. Whether or not this is “just an Air 
Force problem” remains to be seen. The desperation by the Air Force was best 
stated by Lt. Gen. Thomas Hickey, Deputy Chief of Staff for Personnel: 

“We have the bonus. We have the flight pay increase .. .we have had 
almost annually, pilot retention conferences to find out what we can 
think of that was an irritant. We’ve reduced every one of 
those.. ..Bluntly, we are out of ammunition....” 

On the other hand, a report by RAND in 1995 stated, “Historical data 
shows time periods where there is an inverse relationship between civilian airline 
hiring and military pilot retention (that is, when civilian airline hiring goes up, 
military pilot retention goes down), and other times when hiring and retention 
move in the same direction” (RAND, 1995). One factor that was not addressed in 
the Rand report was how the Airline Deregulation Act of 1978 may have affected 
the situation. In Figure 2. one can see a sharp jump in hires by the airlines around 
the 1978,1979 time-frame when deregulation was introduced. 
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-♦-AIRLINE 

HIRING RATE 


Figure 2. Airline Hiring Rates 1977-1994 


It is probably safe to say that airline hiring rates are not the major 
determinant of whether an aviator will decide to leave the service. Captain 
Simpson, USAF, conducted a study to predict aviator retention rates among Air 
Force pilots. Other than airline hires, he investigated indicators of the economy 
such as the overall unemployment rate, corporate profits, a help wanted 
advertisement index, and relative wage differences between civilian and military 
personnel. He used an Annualized Cost of Leaving model (ACOL) to predict 
continuation rates (Simpson, 1987). 

A second Air Force study investigated the effect of several economic 
variables on Air Force pilot retention rates. The study adopted the idea of the 
“economic man,” assuming a “pilot is an individual whose behavior is primarily 
shaped, both directly and indirectly, by various economic influences in the 
environmenf’ (Cromer and JuHcher, 1982). 

Cromer and Julicher used 16 independent variables to describe the 
economic environment. Among the variables were: white collar unemployment. 


8 
































average percent change in Gross National Product, airline hiring rate, Consumer 
Price Index, average prime rate, an index of private housing units, and vendor 
performance. Much effort was expended towards examining the effect of lagged 
variables. This study appears to have been somewhat flawed due to the R squares 
of 1.0 for certain models. The author also discusses the “overlapping information” 
problem which would cause collinearity among the independent variables. 

In his work on Naval aviator retention. Turner (1995) modeled the effects 
of downsizing policies on retention rates. By using the aggregate unemployment 
rate as one of his independent variables in an OLS regression model, he was able 
to determine that civilian unemployment rates were statistically significant in one 
Navy aviation community, fixed wing propeller aircraft, namely P-3 and C-130 
aircraft. He theorized that fixed wing propeller type aviators were in more demand 
by civilian airlines. The assumption implicitly made by Turner is that civihan 
airline hiring rates are highly correlated with aggregate unemployment rates, which 
may not be true. Additionally, Hogan (1995) addresses several concerns with 
Turner’s work. Hogan states, “The model was estimated using ordinary least 
squares regression. Because the dependent variable, the continuation rate, is a 
grouped rate, grouped logit is the more appropriate specification.” 

C. INTERNAL EFFECTS 

We how turn to a consideration of internal pohcies that affect retention 
decisions. Again, Turner’s work addresses various internal pohcies used during 
the drawdown to reduce the overall aviator manpower levels. He uses independent 
variables for the effect of both the ACP and VSI/SSB programs on retention. He 
found the ACP to be positive and significant in aU aviation communities with the 
exception of the jet community. He concludes, “This outcome indicates that an 
increase in the number of bonuses available to a community significantly increases 
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the continuation rate of that community, averaged over year group and fiscal 
year.” 

Using VSI/SSB as another independent variable. Turner found the effect of 
this variable to be statistically insignificant: also the coefficient was positive, 
which was the opposite to the hypothesized relationship. This result was 
explained as being due to extremely small numbers of observations that were 
eligible (3.7 percent of the data set) for the VSI/SSB. In their combined effort, 
Mehay and Hogan (1995) on the other hand, estimated that the net effect of the 
VSI/SSB programs on mid-career enlisted naval personnel to range fi’om “modest 
to large.” Their study was aimed at naval enlisted personnel in the FY 1992 time- 
frame. Although these studies are aimed at two different populations, there is 
credence in both the Turner and Mehay/Hogan studies pertaining to the effects 
brought about by the VSI/SSB programs. 

D. SUMMARY 

The literature review provides insight into previous research efforts 
pertaining to estimation of aviation continuation rates. The differences in 
methodologies used by various researchers identifies the source of some of the 
problems that arise when trymg to predict retention rates. In the following 
chapters we take previous work by Turner and build upon it. 
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in. METHODOLOGY 


The research effort in this thesis evolved from a continuation of Turner’s 
work on Naval aviator continuation rates, although with less emphasis on the 
specific effects of drawdown policies on retention. This thesis estimates the 
multivariate models using a more appropriate grouped LOGIT technique instead of 
the traditional ordinary least square estimation technique used by Turner. 

A. DATA 

The data base used in this research was obtained from several sources. The 
main portion of data was obtained from Turner’s (1995) original data. This data 
base was constructed by Turner in his research on the effect of Navy downsizing 
policies on aviatior retention rates. He used Officer Master Files (OMF) obtained 
from the Defense Manpower Data Center (DMDC) for fiscal years 1977-1993. 
The OMF yielded a database of 16,626 Naval aviators. After placing filters for 
individuals who were prior to their MSR year, who received a discharge other than 
honorable, or who separated due to Desert Shield/Desert Storm, the sample was 
reduced to 14,580 observations. Using this data base, Turner constructed EXCEL 
spreadsheets to calculate the grouped retention rates from FY 1977 to FY 1993 for 
every cohort (commissioning year group), who entered the Navy between 1960 
and 1987. 

Building on Turner, the database constructed in this thesis also consisted of 
Naval aviators with continuation rates for cohorts with less than 20 years of 
service (YOS). This filter was placed on the database in order to avoid possibly 
obtaining negative coefficients for YOS variables due to the sharp drop in 
continuation rates after the 20-year point. Fiscal years 1980 and 1983 also were 
deleted due to unavailability of data. However, it is believed that the effect of 
missing data will be small. 
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other data was obtained from the Turner effort on individual eligibility for 
the VSI/SSB and ACP Bonus programs. This information was used to calculate 
the percentage of a cohort that met the eligibility requirements for either the 
VSI/SSB or ACP bonus program. Data for unemployment rates for given years 
was also obtained. They were calculated for “white collar” workers as defined by 
the Bureau of Labor Statistics. Finally, data was obtained from the Future 
Aviation Professionals of America (FAPA) on the number of major airline hires 
for each year between 1977 and 1995. Major airline hires included all new hires 
by companies flying jet aircraft. This group includes major, national, and turbojet 
companies; smaller regional airlines flying propeller type aircraft are not included, 
however. 

B. MODEL SPECIFICATION 

The analysis used grouped data on aviator continuation rates. The other 
factors — VSI/SSB, ACP, professional unemployment rates, and major airline 
hiring rates -- were used as explanatory variables. The relationship between these 
explanatory variables and the cohort continuation rates of Naval aviators was 
estimated using both a weighted grouped LOGIT and a unweighted grouped 
LOGIT estimation technique. The basic model specification is as follows: 
Equation 1: 

L = .^0 + Pi VSI/SSB + ACP + y03 AHR + p, UNEMP + p^ MSR 
+ MSR^i + /?7MSR^2 + ^sMSR^j 

Where, L is the LOGIT value which is defined as: 

L = ln[P,/(l-P,)] 

where the ’s represent the continuation rates for a given cohort in a specified 
year t, p^ is the intercept term, and the remaining p ’s represent the corresponding 
coefficients of the independent variables. The explanatory variables in Equation 1 
are defined as follows: 
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1. VSI/SSB is the percentage of a cohort that meets eligibility 
requirements for the volimtary separation incentive (VSI) or special 
separation bonus (SSB); 

2. ACP is the number of aviation continuation bonuses available to a 
cohort, defined as a percentage of the cohort; 

3. ■ AHR is the number ofmajor airline hires for a given year! A major 

airline is defined by the Future Aviation Professionals of America as 
being one of the international, national and turbojet companies flying 
jet aircraft. Regional airline hires are deleted. (FAPA, 1995); 

4 . UNEMP is the national white collar unemployment rate as reported 
by the Bureau of Labor Statistics; 

5. MSR is a dummy variable for aviators with minimum service 
requirements completed (1 = yes, 0 = no); 

6. MSR+1 is a dummy variable for aviators who have completed an 
additional year of active service above their minimum service 
requirement (1 = yes, 0 = no); 

7. MSR+2 is a dummy variable for aviators who have completed two 
years of active service above their minimum service requirement (1 = 
yes, 0 = no); 

8. MSR+3 is a dummy variable for aviators who have completed three 
years of active service above their minimum service requirement (1 = 
yes, 0 = no). 

This specification was also estimated using a weighted grouped LOGIT to 
resolve the potential problem of heteroscadacity and to determine if variation in 
cohort size would bias the results. Basically, this was done by using a weighted 
term defined as: 

w.= N.Pi(l-P,) 


13 



where N is the beginning inventory of a cohort for a given fiscal year, and P is the 
continuation rate for that same cohort in the given fiscal year. The final weighted 
grouped LOGIT model becomes; 

Equation 2: 

VSI / SSB + ^ ^ AHR + UNEMP + MSR 

+ MSR,, + A MSR,j + a MSR„ 

As previously stated, in a second specification of Equations 1 and 2, a YOS 
variable was used in place of the MSR dummies. We would expect a positive 
coefficient for YOS because continuation rates tend to rise as a cohort ages. 

The combined data set used in this thesis consisted of 539 grouped 
observations based on 27 cohorts (Year Groups 1960-1987) times 16 fiscal years 
(1977-1993). The aviation communities had 164, 208, and 167 observations for 
the heUcopter, propeller and jet communities, respectively. Filters were placed to 
delete any cohorts with greater than 20 years of service to avoid skewed results 
due to drastic decreases in continuation rates caused by the majority of 20 year 
retirements. Cohorts with continuation rates of 1.0 were also deleted due to the 
infinite LOGIT values obtained in Equation 2. 

The models were estimated separately for the three naval aviation 
communities: Jet, Propeller, and Helicopter. Additionally, a pooled model was 
estimated for the whole aviation community, and an F-test was conducted to 
determine whether any differences in the estimated coefficients among the 
communities were statistically significant. 

The hypothesized relationships expected between continuation behavior 
and the explanatory variables are as follows: 

1. VSI/SSB is hypothesized to have a negative effect on the 
continuation rate of naval aviators. This is due to the fact that the 
program is targeted as an incentive for members to leave the military 
and thus reduces the member’s “cost of leaving.” 
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2. ACP is hypothesized to have a positive effect on the continuation 
rate in line with its goal of increasing the manpower levels in various 
aviation communities in the Navy by increasing the officer’s “cost of 
leaving.” 

3. AHR seems to have an ambiguous effect. As stated in the literature 
review, several studies have either confirmed or rejected that airline 
hiring rates have a detrimental effect on military aviator cohort 
survival rates. It is the contention of this author that an increase in 
airline hirin g will reduce naval aviator continuation rates. 

4. UNEMP is expected to have a direct positive relationship with 
continuation rates of naval aviators. \^en unemployment rates 
increase in the civilian sector, aviators are more likely to remain in 
the military because few jobs are available in the civilian sector. 

5. MSR, MSR+1, MSR+2, MSR+3 are thought to have a negative 
effect on retention for two reasons. Initially, MSR equates to the 
first decision point when an aviatior’s initial obligation expires. 
Historically, this has been the point where the greatest losses have 
occurred. Secondly, promotion to Lieutenant Commander occurs at 
the ten year mark in one’s career. This is typically at tiie MSR+2 or 
MSR+3 mark depending on community type. If any of the minimum 
service requirement coefficients take on positive values it would be 
expected in the jet community for the variable MSR+3, since the 
majority of jet aviators reach the 10 year mark ( promotion to 0-4) at 
MSR+2 due to the extended length of fli^t training. 

6. YOS is hypothesized to have a positive effect on retention. After the 
initial obligation expires at MSR and MSR+1, a steady increase in 
retention rates has historically been observed. This continues up to 
the 20-year point in one’s career. 

Six basic models for each airfi-ame community were estimated using either 
weighted or unweighted variables, lagged or contemporaneous time dependent 
explanatory variables, and finally, either MSR or YOS variables. The goal is to 
observe which model yields the most accurate prediction of actual continuation 
rates. Upon estimation of a successful model, a spreadsheet tool wiU be devised 
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to allow for specific inputs by users to forecast aviator continuation rates as a 
function of the various independent variables. 
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IV. STATISTICAL RESULTS 


Results for the aviation community for both the estimated weighted and 
unweighted LOGIT models are presented in Tables 4.1 through 4.8. A model for 
all naval aviators is presented first in Tables 4.1 and 4.2, followed by separate 
models for each individual aviation conunumty. 

For each aviation community two models were estimated, a weighted and 
an unweighted LOGIT. According to Gujarati (1995), when discussing LOGIT 
estimating techniques on grouped data, he recommends the weighted least squares 
method be used to avoid heteroscadasticity. He states that the sample size must be 
“reasonably large” for each cell in order to obtain valid results. The grouped data 
used here pools cross-sectional and time series data. The weighted least squares 
estimates apply OLS techniques to the transformed (weighted) data, and the 
unweighted results apply OLS techmques to the original grouped data. 

The data used can be found in Appendix A. The data set was compiled 
using an EXCEL spreadsheet program. Once raw data for year, year group, and 
continuation rates for each cohort was established for each observation, LOGIT 
values were calculated. Each observation was then supplied with values of the 
following for each aircraft commumty: VSI/SSB, ACP, AHR, UNEMP, MSR, 
MSR+1, MSR+2 and MSR+3 variables. Using the statistical package included in 
the EXCEL software, various OLS regressions could then be estimated. 

A. RESULTS OF ESTIMATING GROUPED LOGIT MODELS FOR 

ALL NAVAL AVIATORS. 

1. Weighted LOGIT Model Results 

Table 4.1 displays the results of a pooled model for all aviation 
communities. The coefficients of ACP, unemployment rate, MSR , MSR+1 and 
MSR+2 dummy variables are all statistically significant. The coefficients of the 
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ACP and unemployment variables are both positive, verifying the hypothesized 
positive effect on continuation rates. The coefficients of the MSR dummy 
variables are negative, suggesting that retention is lower in the first three years 
after expriation of one’s MSR. The coefficient of MSR+3 is also negative, but is 
significant only at the . 10 significance level. 

The VSI/SSB and AHR variables are not statistically significant. The 
negative coefficient for the VSI/SSB variable is in accord with the hypothesized 
effect of the separation bonus program on aviator retention. On the other hand, the 
positive coefficient of the airline hiring rate is the opposite to the hypothesized 
negative relationship. 

Model performance was checked by comparing the percentage difference 
between predicted and actual continuation rates. The average difference between 
actual and predicted aviator retention rates using the weighted model for the 
combined aviator sample was 9.95 percent. 


Table 4.1. Weighted LOGIT Results for all Naval Aviators 
(dependent variable = continuation rate) 


VARIABLE 

COEFFICIENT 

t STATISTIC 

P-VALUE 

VSI/SSB 

-0.1920 

-1.2776 

0.2019 

ACP(bonus) 

0.3879 

3.0351 

0.0025 

Airline Hire Rate 

7.6256 X 10* 

0.9717 

0.3316 

Unemployment Rate 

16.7079 

14.0007 

4.0127 X 10-'* 

MSR 

-0.6320 

-9.1050 

1.7516 X 10-'* 

MSR+1 

-0.6796 

-9.8370 

4.3747 X 10-" 

MSR+2 

-0.4080 

-5.4350 

8.3696 X 10-* 

MSR+3 

-0.1503 

-1.7183 

0.08632 

INTERCEPT 

3.5186 

21.1817 

1.3280 X 10-"" 

R'=.3247 




F = 31.8605 




N = 539 





Note: All bold variables are statistically significant 
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2. Unweighted LOGIT Model Results 

Table 4.2 displays the results of a pooled model for all aviation 
communities using an unweighted LOGIT model estimated by OLS on the original 
grouped data. The VSI/SSB, AGP, AHR, unemployment rate, and all MSR 
dummy variables are significant. The coefficients of VSI/SSB and all MSR 
dummy variables are negative as hypothesized, while the coefficients of AGP, 
unemployment, and AHR variables are positive. AU variables assumed the 
hypothesized signs for the coefficients except for AHR. AHR assumed a positive 
coefficient opposite to the hypothesized negative relationship on continuation 
rates. 


When comparing actual and predicted continuation rates, the unweighted 
model performance (i.e., the difference between predicted and actual continuation 
rates) for the combined aviator sample dropped to a difference of only 5.39 
percent. This equates to a 46 percent improvement over the weighted pooled 
aviator model. 


Table 4.2. Unweighted LOGIT Results for All Naval Aviators 
(dependent variable = continuation rate) 


VARIABLE 

COEFFICIENT 

t STATISTIC 

P-VALUE 

VSI/SSB 

-0.8045 

-3.9935 

7.4311 X 10-' 

ACP(bonus) 

0.53687 

2.6087 

0.0093 

Airline Hire Rate 

4.7652X10"' 

2.9552 

.0033 

Unemployment Rate 

27.9275 

7.4406 


MSR 

-1.6653 

-13.5249 

5.1241 X 10“" 

MSR+1 

-1.5878 

-12.9580 

1.4883 X 10-" 

MSR+2 


-7.8061 

3.1704 X 10-’" 

MSR+3 

-0.3915 

-3.2127 

0.0014 

COEFFICIENT 

1.0479 

3.5844 

0.0004 

R"=.4309 




F = 50.1671 




N = 539 





Note: All bold variables are statistically sigaificant 
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B. RESULTS OF ESTIMATING SEPARATE LOGIT MODELS BY 

SPECIFIC AIRCRAFT TYPE 

1. Helicopter Aviators 

Table 4.3 suimnaiizes the weighted grouped LOGIT model for helicopter 
aviators. When using a weighted grouped LOGIT for helicopter aviators, 
VSI/SSB, ACP, AHR, unemployment rate, MSR, MSR+2 and MSR+3 variables 
are all statistically significant. Both AHR and MSR dummy variables were 
positive. The positive coefficient of AHR again is counter to the hypothesized 
negative relationship. More interestingly, the MSR through MSR+3 variables 
assumed positive coefficients which would suggest a positive relationship between 
MSR year and continuation rates. Historically, we know this is not true, which 
brings into question the validity of this model. When comparing predicted with 
actual continuation rates for the weighted helicopter aviator model, an average 
5.28 percent difference was found. 


Table 4.3. Weighted LOGIT Results for All Helicopter Aviators 
(dependent variable = continuation rate) 


VARIABLE 

COEFFICIENT 

t STATISTIC 

P-VALUE 

VSI/SSB 

-.06578 

-2.7533 

0.0066 


0.4681 

2.5088 

0.0131 

Airline Hire Rate 

3.1172X10"' 

2.5795 

0.0108 

Unemployment Rate 

11.9084 

5.4219 


MSR 

0.2729 

2.2709 

0.02453 

MSR+1 

0.2285 


0.0589 

MSR+2 

0.4594 

3.7231 

0.0003 

MSR+3 1 

0.4567 

3.3174 

.0011 

INTERCEPT 

3.1122 

12.2765 

2.3857 X 10""’ 

i?'=.7391 




F = 54.8856 




N= 164 





Note: AU bold variables are statistically significant 
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Table 4.4 suimnarizes the unweighted LOGIT model for helicopter aviators. 
VSI/SSB, AHR, unemployment, and MSR through MSR+2 years were all 
statistically significant. The hypothesized signs were obtained for all variables 
with the exception of AHR, which was positive. ACP and MSR+3 variables were 
found to be statistically insignificant. This would suggest that the bonus program 
has a negligible effect on helicopter aviator retention. 

The unweighted helicopter model yielded only a 3.08 percent difference 
between predicted and actual continuation rates. This amounts to a 42 percent 
imp rovement over the weighted helicopter model performance. 


Table 4.4. Unweighted LOGIT Results for All Helicopter Aviators 
(dependent variable = continuation rate) 


VARIABLE 

COEFFICIENT 

t STATISTIC 

P-VALUE 

VSI/SSB 

-1.2384 

-3.4036 

0.0008 

ACP(bonus) 

0.5888 

1.6801 

0.0950 

Airline Hire Rate 

8.5654X10"' 

3.1985 

0.0017 

Unemployment Rate 

31.2584 

4.9679 


MSR 

-1.0563 

-5.1979 

6.2743 X 10"’ 

MSR+1 

-1.1927 

-5.9493 

1.7279 X 10"' 

MSR+2 

-0.6027 

-2.9327 

0.0039 

MSR+3 

-.0501 

-0.2521 

0.8013 

INTERCEPT 

0.8494 

1.7322 

0.8523 

R'=.3780 




F=11.7764 




N=164 





Note: All bold variables are statistically significant 


2. Propeller Aviators 

Table 4.5 depicts results obtained when modeling propeller aviators 
retention rates using a weighted grouped LOGIT estimation. ACP, unemployment 
rate, and MSR through MSR+3 dummy variables are all statistically significant. 
Although not significant, the VSI/SSB variable had a positive coefficient, contrary 
to the hypothesized negative relationship. AHR, which was not significant, had a 
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positive coefficient. The average difference between the calculated weighted 
propeller model continuation rates and actual continuation rates was 13.38 percent. 


Table 4.5. Weighted LOGIT Results for All Propeller Aviators 


VARIABLE 

COEFFICIENT 

t STATISTIC 

P-VALUE 

VSI/SSB 

0.0999 

0.7213 

0.4716 

ACPfbonusl 

0.4277 

3.3678 

0.0009 

Airline Hire Rate 

1.5647X10“® 

0.1904 

0.8492 

Unemplovment Rate 

12.3856 

8.7279 


MSR 


-10.6735 

2.5558 X 10“"’ 

MSR+1 


-11.3574 

2.2862 X 10-"" 

MSR+2 

-0.6406 

-8.1946 

3.0217 X lO-'^' 

MSR+3 

-0.3052 

-3.4337 

0.0007 

INTERCEPT 

5.1077 

19.6866 

1.3473 X 10-^* 

R^=A9A5 




F= 24.3346 




N = 208 





Note: All bold variables are statistically significant 


When using an unweighted grouped LOGIT estimation method for 
propeller aAuators the unemployment rate and MSR through MSR+3 are 
statistically significant. However, neither VSI/SSB, AGP, or airline hiring rates 
were significant. The AHR variable was positive. All other variables coincided 
with their hypothesized relationship with continuation rates. The results can be 
seen in Table 4.6. 

The performance of the unweighted propeller model was significantly better 
than the weighted version. When comparing the predicted continuation rates 
against the actual continuation rates for propeller aviators, the average error was 
found to be 4.32 percent in this model, which is much better than the 13.38 
percent average error observed for the weighted propeller model. 
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Table 4.6. Unweighted LOGIT Results for All Propeller Aviators 
(dependent variable = continuation rate) 


VARIABLE 

COEFFICIENT 

t STATISTIC 

P-VALUE 

VSI/SSB 

-.1999 

-0.8196 

0.4134 

ACP(bonus) 

0.3250 

1.2677 

0.2064 

Airline Hire Rate 

1.9901 XIO-' 

0.9714 

0.3325 

Unemployment Rate 

21.0778 

4.3547 

2.1309 X 10-' 

MSR 

-2.0914 

-12.6734 

2.2606 X 10-^’ 

MSR+1 

-2.2441 

-13.5204 

5.6587 X 10-'“ 

MSR+2 

-1.6676 

-10.0871 

1.3729 X 10-'“ 

MSR+3 

-0.8834 

-5.3715 

2.1687 X 10-' 

Intercept 

1.5732 

4.1793 

4.3773 X 10-' 

i?'=.6694 




F=50.3602 




N = 208 





Note: All bold variables are statistically significant 


3. Jet Aviators 

Table 4.7 depicts weighted LOGIT results for Jet aviators. Among the 
statistically significant explanatory variables are VSI/SSB, unemployment rate, 
MSR and MSR+1 dummy variables. The MSR and MSR+1 dummy variables 
would suggest that Jet aviators are more likely to leave military service during 
those two particular years. Staying beyond MSR+1 years changes the 
hypothesized negative effect on retention to a positive relationship. Although 
AHR is insignificant, the variable has a coefficient in conjunction with the 
hypothesized relationship on continuation rates. The weighted model for jet 
aviators yielded an average 9.96 percent error when comparing predicted and 
actual continuation rates. 

Table 4.8 contains results from an imweighted LOGIT estimation of Jet 
aviators. The coefficients of VSI/SSB, AGP, unemployment rate, and MSR 
through MSR+2 variables are all statistically significant. VSI/SSB and MSR 
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dummy variables are negative as expected. ACP and unemployment rate are 
positively related to retention. The AHR variable is positive but is not significant. 


Table 4.7. Weighted LOGIT Results for Jet Aviators 
(dependent variable = continuation rate) 


VARIABLE 

COEFFICIENT 

t STATISTIC 

P-VALUE 

VSI/SSB 

-1.0437 

-3.5014 

0.0006 

ACP(bonus) 

0.3213 

1.5011 

0.1353 

Airline Hire Rate 

-4.2583 X 10^ 

-0.3504 

0.7265 

Unemployment Rate 

14.3960 

7.1244 

3.4934 X 10-" 

MSR 

-0.4302 

-3.7711 

0.0002 

MSR+1 

-0.2347 

-2.1111 

0.0363 

MSR+2 

0.1121 

0.9169 

0.3606 

MSR+3 

0.1488 

1.1325 

0.2591 

Intercept 

3.1194 

12.1888 

1.640 X 10-'" 

R"=.4304 




F=14.9230 


- . -- 


N=167 





Note: All bold variables are statistically significant 


MSR+3 was found to be insignificant. MSR+3, however, did have a 
negative coefficient. This would suggest that although MSR+3 has a negative 
relationship on jet aviator retention, the MSR+3 year is not a significant factor in 
jet community retention behavior. 

The unweighted jet model yielded a 4.87 percent average error when 
comparing predicted and actual retention rates. This is roughly half the error 
exhibited by the weighted jet model. 
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Table 4.8. Unweighted LOGIT Results for Jet Aviators 
(dependent variable = continuation rate) 


VARIABLE 

COEFFICIENT 

t STATISTIC 

P-VALUE 

VSI/SSB 

-1.2388 

-3.3542 

0.0010 

ACP(bonus) 

0.8278 

2.11968 

0.0356 

Airline Hire Rate 

4.3329X10”' 

1.4297 

0.15478 

Unemployment Rate 

32.5125 

4.7589 

4.3629 X 10-" 

MSR 

-1.8771 

-8.5446 

3.0217 X lO'^^ 

MSR+1 

-1.3327 

-6.1269 

6.8565 X 10”" 

MSR+2 


-2.6789 

0.00817 

MSR+3 

-0.2524 

-1.1610 

0.2474 

Intercept 

0.6327 

1.8667 

0.2371 

R"=.4577 




F = 16.6668 




N=167 





Note: AH bold variables are statistically significant 


C. DISCUSSION OF MODEL PERFORMANCE 

1. Predicted vs. Actual Retention rates 

In comparing the model performance of the weighted and unweighted 
LOGIT estimating models, the two models were used to predict continuation rates 
using a spreadsheet program. These predicted retention rates were then compared 
to actual retention rates, and the percentage difference between the predicted 
continuation and actual rates for a given cohort in a specific fiscal year was 
calculated. The percentage differences were then averaged for each community. 
Table 4.9 below compares the errors of the weighted and unweighted models. 
The unweighted LOGIT results appear to provide the most accurate predictions of 
aviation continuation rates. In most cases, the percentage error is less than 5 
percent for the unweighted OLS estimates. 
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Table 4.9. Differences In Predicted vs. Actual Continuation Rates From 
Weighted and Unweighted LOGIT Estimation Models 


MODEL 

WEIGHTED 
LOGIT MODELS 

UNWEIGHTED 
LOGIT MODELS 

ALL AVIATORS 

9.95 % 

5.39 % 

HELICOPTER 

AVIATORS 

5.28 % 

3.08 % 

PROPELLER 

AVIATORS 

13.38 % 

4.32 % 

JET AVIATORS 

9.96 % 

4.87 % 


Observing the relationship of the coefficients with their hypothesized sign 
also supported the use of the unweighted LOGIT estimation technique. For 
example, when estimating helicopter retention, the coefficients for MSR should be 
negative. Since this wiU be the end of obligated service, the aviator will be more 
likely to leave the service at this point than at any other time. Table 4.3 shows that 
the MSR variable in the weighted LOGIT model is statistically significant, but it 
has a positive relationship with retention. Another anomaly can be seen in Table 
4.5 in the case of propeller pilots. We know fi:om previous studies (Mehay and 
Hogan, 1995) that VSI/SSB should have a negative effect, since the goal of the 
program is to induce the people to leave mihtary service. However, the weighted 
LOGIT estimation for propeller aviators yields a positive relationship. We 
conclude that the unweighted LOGIT models provide more accurate predictions of 
retention and more plausible signs of the estimated coefficients. 

Each of the weighted LOGIT estimation results for each community can be 
foimd in Appendix B. The EXCEL statistical results are listed in Appendix B, 
which displays R-square values, number of observations, F-values, coefficients 
and other pertinent results for each of the model runs. 
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2. Goodness of Fit: R Square and F - Values 

The coefficient of determination is used to measure goodness of fit for a 
given regression model. The F- test is used to test the null hypotiiesis that all 
coefficients are simultaneously equal to zero. Table 4.13 summarizes the and 
F - values from the unweighted LOGIT models. 


Table 4.10. Acquired and F-Values for LOGIT Estimations 


MODEL 

R^ 

F -value 

ALL AVIATORS 

.4309 

50.1671 

HELICOPTER 

AVIATORS 

.3780 

11.7764 

PROPELLER 

AVIATORS 

.6694 

50.3602 

JET AVIATORS 

.4577 

16.6668 


As seen in Table 4.10, the values obtained for each of the models are of 
a reasonable magnitude in explaining the proportion of the total variation in the 
dependent variable. The calculated F-value was compared to the critical F-value 
(at the .05 level of significance). In order to reject the null hypothesis, the 
calculated F-value must be greater than the critical F-value. The greatest critical 
F-value obtained for any of the models was 2.09. As can be seen from Table 4.10 
the calculated F-value is larger than the critical-F for each model. Thus, the null 
hypothesis can be rejected for all of the models. 

D. DISCUSSION OF THE EXPLANATORY VARIABLES 

1. Voluntary Separation Incentive/Selective Separation Bonus 
(VSI/SSB) 

The VSI/SSB variable was significant in all but the propeller community. 
When all communities are grouped together, the average effect of VSI/SSB is also 
statistically significant. The coefficient obtained for each group was negative, thus 
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confirmmg the hypothesized negative relationship with retention rates. Table 4.11 
represents the effects of a hypothetical increase in the proportion of personnel 
eligible for VSI/SSB by 10 percentage points. For example, if 50 percent of a 
cohort is currently offered participation in the VSI/SSB program, the effects of 
increasing the eligibility to 60 percent of a cohort are as listed in Table 4.11. 


Table 4.11. The Effects of Increasing the Proportion 
Eligible for the VSI/SSB Program by 10% 


COMMUNITY 

CHANGE IN 
RETENTION 

ALL AVIATORS 

-0.6 % 

HELICOPTER 

AVIATORS 

-0.7 % 

PROPELLER 

AVIATORS 

-0.2 % 

JET AVIATORS 

-1.09 % 


The ACP program variable is statistically significant in the pooled aviator 
sample. However, in the separate models for each individual aviation community, 
ACP was statistically significant only for the Jet community. All coefficients were 
positive, thus supporting the positive effect of the bonus on continuation rates. 
Table 4.12 represents the effects of a hypothetical increase in the proportion of 
personnel eligible for the ACP bonus program by 10 percentage points. 


Table 4.12. The Effects of Increasing the Proportion 
Eligible for the ACP Program by 10% 


COMMUNITY 

CHANGE 

RETENTION 

ALL AVIATORS 

+0.4 % 

HELICOPTER 

AVIATORS 

+0.4 % 

PROPELLER 

AVIATORS 

+0.3 % 

JET AVIATORS 

+0.7 % 
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2. Airline Hiring Rate (AHR) 

The AHR variable proved to be statistically significant m the combmed 
aviator sample. However, in the model estimates for the individual commumties, 
AHR was statistically significant only for hehcopter aviators. All coefficients for 
AHR are positively related to retention rates, which is counter to the expected 
relationship. As stated earlier in Chapter n, this same relationship was found in a 
RAND (1995) report on the effects of airline hiring on military aviator retention 
rates. One possible explanation for this result could be the scope of time involved 
for the data used. In 1978 the airline industry was de-regulated, which caused a 
large spike in airline pilot hires (see Figure 2, above). This in turn may have 
influ enced the overall relationship of airline hiring rates on aviator retention rates 
during the 1977 to 1993 period. 

3. Unemployment Rate 

Of all the explanatory variables, the professional unemployment rate had 
the largest impact on naval aviator retention rates. Unemployment rates were 
statistically significant for each individual aviation commumty and also in the 
combined aviator sample. The unemployment rate was positively related to 
continuation rates, as hypothesized. Table 4.13 represents the change in aviator 
retention rates for a given additional increase of 1 percentage point in the 
unemployment rate. 

Table 4.13. The Effects of an Increase in the Unemployment 
Rate of 1 Percentage Point 


COMMUNITY 

CHANGE IN 
RETENTION 

ALL AVIATORS 

+ 2.3 % 

HELICOPTER 

AVIATORS 

+ 1.9% 

PROPELLER 

AVIATORS 

+ 2.0% 

JET AVIATORS 

+ 3.0% 
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V. CONCLUSION 


This thesis examined the relationship of various internal policies and 
external economic factors on grouped Naval aviator continuation rates. The data 
base contained 539 pooled observations for cohorts from year groups 1960 to 1987 
for fiscal years 1977 to 1993. Both weighted and unweighted grouped LOGIT 
estimation techniques were employed to determine which factors played key roles. 
Additionally, the estimations were conducted initially for all combined aviators 
and then separately for each aviation commumty. 

It was found that the unweighted LOGIT models yielded the best results in 
predicting continuation rates for each of the above categories. Each unweighted 
model predicted the mean aviator continuation rate within 5 percent of the actual 
value for each category. 

In the pooled samples, VSI/SSB, AGP, airline hiring rate, unemployment 
rate, and MSR through MSR+1 dummy variables were aU statistically significant. 
The airline hiring rate variable was the only variable which did not have the 
hypothesized effect on continuation rates. Airline hiring rate exhibited a positive 
relationship with aviator continuation rates in all cases. This could be due to the 
large sudden increase in airline hires during the airline deregulation of 1978. This 
possibly influenced the overall relationship of airline hiring rates on naval aviator 
continuation rates. 

The variable with the greatest effect on naval aviator continuation was the 
unemployment rate for professional workers. Unemployment rates were 
consistently si gnifi cant and positively related to continuation rates across all 
communities. A one percentage point increase in the unemployment rate led to a 
2.3 percent increase in continuation rates for the combmed aviator sample. The 
one percentage point increase in the unemployment rate also equated to increases 
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of 1.9, 2.0, and 3.0 percent increases in continuation rates for the helicopter, 
propeller and jet communities, respectively. 

The effect of the VSl/SSB program was significant in all but the propeller 
community. An increase of 10 percentage points in the proportion eligibile for the 
VSI/SSB program generated a decrease of 0.6 percent in continuation rates for the 
combined aviator model. This same increase in eligibility produced decreases of 
0.7, 0.2, and 1.09 percent in continuation rates for the helicopter, propeller and jet 
communities, respectively. 

The ACP bonus program displayed a positive relationship with continuation 
rates. A 10 percentage point increase in the proportion of aviators eligible for 
ACP yielded a 0.4 percent increase in continuation rates for the pooled aviator 
sample. This same 10 percentage point increase had a 0.4, 0.3 and a 0.7 percent 
increase in continuation rates for the hehcopter, propeller and jet communities, 
respectively. 

A. RECOMMENDATIONS 

Future research should include data compiled on aviator retention since 
1993. This would increase the amount of data for years in which the military 
drawdown was taking place. One area of concern was the effect of the airline 
hiring rate. Although airline hiring did not play a major role in the grouped 
retention data used here, a more thorough analysis should be conducted. One 
possible avenue would be to try to eliminate the effect of the Airline Deregulation 
Act of 1978. This could be done by interpolating hypothetical airline hiring rates 
for the years 1978 and 1979. This would “smooth” the airline hiring profile fi'om 
1977 to 1980 in order to avoid the sharp increase in hires that occurred due to 
deregulation. 
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B. SUMMARY 

Using the data supplied in Appendix A, the aviation community manager 
can now take the grouped data suppUed and manipulate it in various ways with 
relative ease using the EXCEL statistical package. Additionally, one can use the 
coefficients and intercepts obtained from the unweighted models presented in 
Appendix B and predict future aviator continuation rates. This can be 
accomplished very easily using EXCEL or any other spreadsheet software package 
with a statistics capabihty. 

Being able to interpret trends in naval aviator continuation rates is critical to 
aviation program mangers. The analysis in this thesis provides an important tool 
in understanding the effects of various internal Navy policies and external 
economic factors on aviator continuation rates. It will be even more important in 
the future with an emphasis on a lean force structure to be able to adjust 
compensation policies in connection with given external labor market forces and 
predict future aviator continuation rates. 
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APPENDIX A. STATISTICAL DATA 


Pages 36-49 list the grouped data used in the LOGIT models. The variables 
are defined as follows: 

YR Fiscal year of observation 

YG Year of Commissioning 

YOS Years of active duty service completed 

CR Continuation rate 

LOGIT Calculated LOGIT value 

HELO Dummy variable for helicopter aviator 

JET Dummy variable for jet aviator 

PROP Dummy variable for propeller aviator 

AHR Airline hiring rate 

LAG Airline hiring rate lagged one year(YR-1) 

UNEMP White collar unemployment rate 

LAG White collar unemployment rate lagged one year (YR-1) 

VSI/SSB Percent of a cohort eligible for VSI/SSB program 

ACP Percent of a cohort eligible for ACP program 

MSR Dummy variable to signify cohort has completed minimum service 

requirement 

MSR+1 Dummy variable to signify cohort has completed one but less than 
two years of service above minimum service requirement. 

MSR+2 Dummy variable to signify cohort has completed two but less than 
three years of service above minimum service requirement. 

MSR+3 Dummy variable to signify cohort has completed three but less than 
four years of service above minimum service requirement. 

N Number of observations in cohort 
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0.9152 


SISIf 


vMs>imLmi 


70 

8 

72 

6 


iBQEai 


10 

11 


12 

13 


14 

15 


16 

-11 

18 


19 78 60 

20 79 71 

21 79 72 

22 79 73 

23 79 70 

24 79 69 

25 79 68 

26 79 67 

27 79 66 

28 79 63 

29 79 62 


0.043 

3.102603276 

0.0149 

4.191381946 

^ 0.0323 

3.399854892 

1 0.0222 

3.785212861 


BjyiisJ 


■niiigiHHI 




0.0602 

2.747994734 

0.0149 

4.191381946 


fcimcItMl 


■ililcyicil 


0.0682 
0.90911 0.0909 


0.875 

0.8014 


2.614673635 

2.302695098 


iKffcfeMiIty/gHI 


iniiiPiSEi 


0.0652 
0.0481 
0.91181 0.0881 


2.662873134 

2.98517781 

2.335813705 


0.9394 

0.9688 




81 

72 

wm 

■iKSggl 

0.0696 

2.592850034 

81 

71 

10 

— 


0.0648 

2.669454807 


11 0.9863 
131 0.9692 


_qhseesseesbi 

iwmmmsmm 


4.261868929 

3,808504111 


0.0645 2.674415922 


LAG 

UNEMP 

LAG 

VSI/SSB 


547 

0.071 

0.073 

0 


547 

0.071 

0.073 

0 


547 

0.071 

0.073 

0 


547 

0.071 

0.073 

0 


■gg 

0.071 

0.073 

0 


547 

0.071 

0.073 

0 



0.9865 

0.0135 

4.29147364 


m 

0 

3271 

0.9677 

0.0323 

3.399854892 

! 1 

K] 

0 

3271 


PIKEBi! 


PliF 
niBi 

.. 

PlicliritlKfeEiaMwiailliftMdi 

QE^EBISKEIIEEF 
iiE^MfliaiEE 

ifcgtdMmuiiPkngi! 

SIHSE 
JME 
nmol 
5HS 

s 

i 


liAKrrtyjnrsii 



3550 


3550 


0 

3271 

0 

3271 

0 

3271 


0 

3271 

0 

3271 

0 

3271 

0 

1116 


11 01 


0 1116 
0 1116 
0 1116 
0 1116 
0 1116 
0 1116 
0 1116 
0 1116 
0 1116 


^_0 

0 0 


0 


0 


0 


0 



0 0 
0 0.63 


0 0.55 
0 0.47 
0 0.75 
0 0.73 
0 0.66 
0 0.78 
0 0.74 
0 0.55 
0 0.09 


IBS 

liBl 


im 


iiBt 

liEE 

ilHc 

nire 

BiQ: 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 - 

0 

0 

0 : 

















































































































ifMggggapgin^ 


43 

44 

45 
461 82 

j47l“82 

48 

49 

50 32 

51 ‘82 
521 82 

53 

54 


■sggig 


- 




0.0375 
0.0446 ■ 


3.245193133 
3.064396242' 


[»IilckMtKc£W;^-fjcic^il 

raBKEnziiiEgii 


^ 0.1333 

1.872090669 

) 0.0714 

2.565380206 



i 0.0485 

2.976475889 

1 0.02 

3.891820298 

\ 0.0077 

4.858805152 

! 0.0538 

2.867180496 

i 0.0115 

4.453841607 


0.0185 3.971311282 
0.0286 3.525331612 
0.05 2.944438979 




ll^^i 


0.9775 

0.9925 


0.0078 

4.845800966 

0.0505 

2.933962194 

0.0115 

4.453841607 




0.0159 

0.1045 


4.125408409 

2.14819515 


Id^BEEi^l 
IKlBElilSmi 


lUNEMPlLAG 




0 1050 


1 

m 

1| 

0 




BITiMil 

E 

El_ 

Elj^^ 

Plliggg! 

Eggs 
QBI19 


3 0 

0.46 

0 


0 

3 0 

0.48 

0 


1 

3 0 

0.48 

1 


0 

3 0 

0.38 

0 


0 

3 0 

0.34 

0 


0 

3 0 

0.42 

0 


o' 

5 0 

0.37 

0 


o' 


- ■iiiEg 

ggggiiiiltW.'inuBM 

- PlBEg 

_S^III^E&SEE&D 

QdQQIQ^^BiE&QEEBDI 

BliHl 

lilCT 


0 

0 

7840 

5465 

0.072 

0 

0 

7840 

5465 

0.072 

0 

0 

7840 

5465 

0.072 

- 0 

0 

7840 

5465 

0.072 

0 

0 

7840 

5465 

0.072 




0.0878 

2.340797764 

1 

0.0286 

3.525331612 

I 1 


Wlglill 




MSR+1 MSR+2 MSR+3 


0 

0 


0 0.39 
0 0.1 
0 0 

^_0 

0 0 

0 0.38 ■ 
0 0.53 
0 0.09 
0 0.02 
0 0.01 ■ 


0 0 



0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.02 

0 

1 

0 

0 

0 

0.29 

1 

0 

0 

0 

0 

0 

0 

0 

1 

0 


aES 
3E&] 
3^^ I 
giro I 
gEi j 
fEQl 
EES I 

eeqI 

EESl 

Eil l 


lEESl 

lEESl 

infil l 

i ren i 

lES 

I KIil i 

Iran i 

ima\ 

]^| 

IBgl l 

IEj[^| 

iESOl 

U!eA 

graii l 

ran i 


BFEl i 

BHn l 

EESl 













































































































If/MtMKIrlkVclHSH 


IEill_ 
IKSEII 




■HUIKM 


0.9778 

0.975 

0.9474 

0.9902 

0.9459 


0.9863 

0.974 


0.99 

0.9872 

0.8043 


1 -CR 


0.0435 

0.037 

0.027 

0.0741 

0.0127 

0.0235 

0.0086 

0,0408 

0.0667 


0.0614 

0.0565 


0.0222 

0.025 

0.0526 


0.0098 

0.0541 


0.0137 

0,026 


0.01 

0.0128 

0.1957 


LOGIT VALU 


3.090519851 

3.259135499 

3.584547216 

2.525350705 

4.353371951 

3.726974329 

4,747355882 

3.157417522 

2.63852174 


2.726979568 

2.815355727 


3.785212861 

3.663561646 

2.891005271 


4.615524557 

2.861302669 


4.276564735 

3.623314766 


4.59511985 

4.345427482 

1.41338946 


lCi£ 


JET PROP AHR 




0 

6341 7840 

0 

6341 7840 

0 

6341 7840 

0 

6341 7840 


0.0948 

2,256386504 

0.1029 

2.165409696 






liEIIilil 


0.0893 
0.8738i 0.1262 
0.1341 
0.0417 
0.012 
0.9455 0.0545 
0.9643 0.0357 
0.9811 0.018 9 
0.9697 0.0303 


0.9286 0.0714 


2.322212047 

1.934983566 

1.865183638 

3.134659753 

4.410776048 

2.853513186 

3.296251761 

3.9495 1 2469 

3.465339033 


2.565380206 


SKigg i 

AlHBcgni 


0 

6341 

0 

6341 


0.07 
0.07 
0.071 0, 
0.07 [ 0. 
0.07 
0.07 
0.07 
0.07 
0.07 
0.062 
0.062 


RtnaEcniMiXii 


0 7010 
0 7010 


EliMiis! 




0.053 
0.053] 0“052 


0.053 


VSI/SSB 

0 

0 

0 

0 

0 

_ 0} 

0 

0 

0 




MSR+1 M$R+2 MSR+3 

_0_0 1 1 46 

0 0 0 81 


0 


0 



i 0 


1 0 


i 0 



mm 


0 0.02 
0 0 

0 0 

0 0 






0 0 
0 0 


0_0 

0 0 


IDS 


1 

0 

0 

1 

0 

0 

0 

0 

0 

0 


ini!i 


im 


















































































#OBS[YR 
121 89 [ 72 
1221 89171 


mm 


ICR 11 "CR 






128 

90 

129 

90 


130 


131 



0.1429 

0.1329 

0.1467 

El 

.0699 

E 

.0141 

0 

.0141 


.0455 


L OGIT VALUE 
3.688469534 
2 .871116245 
1.791409513 


1.875557345 

1.7607215 




4.247380132 

3.043475317 


HELO JET PROP AHR LAG UNEMP LAG VSI/SSB 

_1__0^^^_0 9026 6683 0.053 0.052 _0 

i" 0 0 9026 6683 0.053 0.052_0 




0 4779 
01 4779 


0 4779 
0 4779 




135 

90 

136 

91 

137 

91 

138 

91 

139 

91 

140 

91 

141 

91 

142 

91 

143 

91 


jj]_ 

_ ftliVJifel lilK 


3.399854892 

1 

■ 

Ql 

2.525350705 

1 


m 


0.05 

0.1527 


0.1569 


2.944438979 

1.713579611 


1.681476915 


0.9344 

0.9576 



lEEliai 

iKigingi 


0.0455 

0.0556 


0.2424 

0.1 


0.1379 


0.1481 

0.0833 


0.2362 

0.1643 


0.0684 

0.0303 


0.0417 


0.91 0.1 

0.9615 0.0385 


0.08 

0.2394 


0.0964 




0.8621 


■ Iitsyil*! 


3.043475317 

2.832366604 


1.139566288 

2.197224577 

1.832842488 


1.173627071 

1.626575672 

2.611530713 

3.465839033' 

3.134659753 

2.197224577 ' 

3.217836324 


2.442347035 

1.155971802 


2.237880583 


0.039 

0.0238 


1.283235342 

1 


1.746414542 

1 


3.204412763 

1 


3.713981903 

1 



0 4779 


i g iririiiRH 

-ESS 

Pfili 

ig^e^Mdi^ Epp i 

wjrfiyi gnr t giM»iiy^!i»ii[ig 

ireiTiggiiiiiaMaatlEE^ 


iOliMKiitViHilfi. 


jOjjjHQiJcjj]! 

EiflEir 


._M3I_ 

lEESBEl 

lEBlB 

1EE3WB 


MSR+2 

MSR+3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 











































































































im 




167 

77 

168 

77 

169 

77 


CR 

14 0.9167 

15 0.9412 

17 0.9 

19'0.6667 

5 0.7803 

6 0.7833 


0.7904 


8 0.9257 

9 0.9351 


0.9652 

0.9793 


1 - CR LOGIT VALUE HELD 
0.0833 2.398331716 1 

0.0588 2.7730138021 
0.1 2.197224577 1 

0.3333 0.693297184 1 

0.2197 "1.267415482 0 

0.2167 1.285001856 0 


0.2096 

1.327338194 


0.0743 

2.522439266 


0.0649 

2.667805852 


0.0348 

3.322717947 


0.0207 

3.85670433 



IBEgMI 


0.9779 


177 

77 

178 

78 


Ell 


69 

68 1 


m 




0.0221 


0.0224 

0.0299 


1^^ 




3.77603963 

3.479540679 

3.949512469 

0.3656192 


0.3617 

0.567993253 

0 


0.2796 

0.946446603 

0 


0.1925 

1.433846901 

0 


0.1132 

2.058463312 

0 


0.0564 

2.817233189 

0 



0.0508 

0.0286 


0.0423 

0.0197 


0.0296 


0.0233 

0.0234 


0.0649 

0.5048 


■grZWifliWigli 


0.1103 

0.1957 


■iligmiilijiga 


2.92772317 

3.525331612 


3.11974749 

3.907240012 


KfeHtiKKKmtll 


3.735726182 

3.7313411^ 


2.667805852 

-0.01920059 


0.373481653 

0.822185198 

1.0595262471 


2.087680401 
1.41338946* 
2.431526761 * 
2.796750972' 


LAG V 
0.071 
0.071 
0.071 
0.071 
0.073 
0.073 
0.073 


EEill 

■EEH 

mm: 

KEgg 


!iliy 

ttny 
HftlililiF 


Rl 

EE£S| 

Biagl lifiE 
IliaiiniEgigMtliHllJtWdl 


0 

1 

3550 

■KM 

0.061 

0 

1 

3550 

1446 

0.061 

0 

1 

3550 

1446 

0.061 

0 

1 

3550 

1446 

0.061 

0 

1 

3271 

3550 

0.058 




1 3271 






1 

3271 

3550 


1 

3271 

3550 


1 

3271 

3550 


1 

3271 

3550 


1 

3271 

3550 





































































































CR 1-CR 


lawiiwjwiai 





0.9746 0.0254 3>647277956 
0.9687 0.04131 3.1447157 


61 0.7181 




0.8939 



2.131211866 




■iW;gMI 

2.386603079 




2.822884416 



EliZ^I 

3.050404808 

HEli 

0^_ 

0.04091 

3.154865282 

HKII 

mm 


0.9813 0.0187 


0.0136 




3.960354699 




4.226022386 







0.19 


0.1915 1.44029287 


0.91441 0.08561 2.3685828291 


0.928 0.0721 2.556365614 




0.0179 4.004892423 


0.0235 3.726974329 


0.0278 3.554525524 
0,0397 3.186894548 
0.0365 3.273260227 


0.1071 r2.120711615]' 


0.0881 2.338303176 





0.9603 



0.8929 


0.912 


0.8288 


0.9213 


0.9568 


0.9474 


0.1712 


0.0787 


0.0432 


MMH|| 


iisai 


UNEMP 



IT 






"■mai 

_^QiQHEE^E£L_„ 

-EEsaoQ 

EE2 

]|^i|UdU^y!^l 

iWtHiHllfa MBHiiillMtjEill 

liliEHliKiF 


II 10501 1116 


_Bgga^g 

■;gggR3iV4MW/i.lM»fg 


MSR+1 


0 


0 | 0 

0 


0 

0 


0 0.67 
0 0.63 


lEl^l 

1^1 


_a^ 

Piin 

lEsa 

lEBI 

IQIQ 

~ TIiH 

PIH 

lEElO 

"iggl 

MSI 


iwRni 

IfiTO 

jlilin 

lilffl 


Htfi 

m 

m 

intii 

EB 

BtTi 

M 

IFti 

IB^ 

KE 

iP!? 

nni 

tng 

roa 

IRil 

















































































































































































































































g/M:Ta 

Ha 

Ha 


ss 

■mm 

wgm 

mn 

MSi 


■:Mua 

■■USM 

MRgl 

KQ 

na 


■ia 

74 


Ka 

EEl 


m 

m 

■Bai 


fga 

SSSs 

■nn 

jca 


294 

295 

■WIKIM 

■nnn^ 


EHl 


wm 

88 


298 

88 

76 

299 

88 

75 




MSR+1IMSR+2IMSR+3I 


iiiii 


0.024 

0.0649 


I 0.93891 0.0611 


0.0391 

0.0213 


0.0217 


3.611534309 

2.691109616 



0.4439 

0.226348822 

0.1724 

1.568712588 

0.0897 

2.317303446 

0.0688 

1 

2.773013802 

0.1063 

1 

2.139675047 

0.0492 

2.961410112 

0.0376 

3.242426114 

0.0983 

1 

2.216257843 

0.0657 

1 

2.65469866 

0.034 

1 

3.34680331 


lEBI 

lES 


0.2079 

0.352 


_ 


0.9244 1 0.0756 
0.9524 0.0476 
0.9437 0.0563 


0.0769 


"E 


0.0486 


0.0195 

0.0673 

0.2575 


0.2662 


3.109917902 


1337630452 

0.610259521 


0.704569006 

0.97492467 


2.163244982 


2.982995908 

3.489933996 


2.503688595 

2.996152353 


2.819113784 


2.485231694 

2.974311053 


M 

IK! 

uiyi^yB 


1 6683 


6683 






0 

0.02 

0 

0 

0.01 

0 

0 

0.02 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o" 

0 

0 


twsmi 


jggfnc 





mm 

liBFg 

iESd' 

lESEi 

!ES^ 

EM 

IlS^ 

lEtRt 

\wm 


_tnwti itHi ] 

_ :n^ii _ 

_ mwtiBHii 




lilliliH 

BE^ 


0 0.33 
0 0.17 
0 0 


0 0 
0 0 
0 0 
0 0 
0 0 


0_0 

0 o' 
0 o' 
0 0 


0 0 
0 0 


piigpni 

torn 

BliwiHI 


0 


o" 


0 


0 


0 



0 


fSfl 

0 


m 


IBiH 

IlFH 

m 


nai l 


BqI 


nEi l 

nn l 

nai l 

iBa l 

raa l 

QSj 


_SL 

IIEI I 

\FS9n 

inga i 

^1 

ira l 


Fwaa 

BiiBa 

liinpi 

Bign 

CUES 

□EES 

QE^ 

bees 

Birog 

njEES 




















































































































4 ^ 

4 :^ 






















































































































IrMiMk 


0.4041 

0.388410496 


0.1429 

1.791409513 





0.124 
0.0725 
0.0667 
0.0776 
0.015 
0.0294 ‘ 
0.05 


1.955084525 

2.548906233 

2.63852174 

2.475411542 

4.18459144' 

3.496919763 

2.944438979 


immmrna 


iigigEFgn 


0.215 

1.29504569 


0.0759 

2.499403606 


0.0625 

2.708050201 


0.0286 

3.525331612 


0.0123 

4.385779746 



0.07691 2.485231694 




0,879 


0.9359 

0.9869 


0.9524 


0.9355 




Imi 

]BII 


79 70 
79 69 
79 68 


0.6939 

0.7 


0.8247 

0.8288 


0.9231 


0.9197 

0.9932 


0.0476 

0.0645 


0.0278 

0.0227 

0.0714 


0.3061 

0.3 


0.1753 
0.1712' 
0.0769 
0.0803 ■ 
0.0068 ■ 


0.026 

0.05' 


2.996152353 

2.674415922 


3.554525524 

3.762428743 

2.565380206 


0.818416012 

0.84729786 


1.548520892 
1. 577146408 
2.485231694 
2.438277909' 
4.984009441 


3.623314766 
2.944438979' 


IKJiU lgiTcBI 


1 0.9355 

0.0645 


0 

0 

1 


> 0.8444 

0.1556 


0 

0 

1 





EliE£i 

lilKgga 







;1.-W«llEgtai 
tWifilgEgiai 


UNEMP LAG 


0.071 


|yiai»swtiK!.waiaw;«fiMtgi 

lEEDHI 
ICEDBill 
'lEni^Eii 


EEQII 


lE 


0 3271 3550 
o'3271 3550 
0 3271 3550 
0 3271 3550 
0 3271 3550 





0 


0 


0 



1 MSR+2 

MSR+3 

1 0 

0 

) 1 

0 

) 0 

1 





































































































iiEai 


1 -CR LOGITVALU 


liiacHatgMl 


al8lsiMB15ira[i 


19 

0.9318 

0.0682 

2.614673635 

7 

0.7745 

0.2255 

1.233897501 

wm 

0.8235 

0.1765 

1.540242673 


0.9167 

0.0833 

2.398331716 




0.96 
■ 0.9909 


0.9694 

0.9732 


0.9917 

0.9552 


0.9464 

18 0.9706 

19 0.875 

7 0.7938 

8 0.8929 


422 

82 

423 

82 




j^7 

428 


429 

430 84 

431 *84 

432 84 

433 84 

434 84 

435 84 

436 84 71 

437 84 70 

438 84 69 

439 84}68‘ 


mt 


0.04 
0.0091 ■ 


0.0306 

0.0268 


0.0083 

0.0448 


0.0536 

0.0294 

0.125 

0.2062 

0.1071 


0.0541 


0.0548 

0.0091 


0.0206 

0.0198 


0.0089 

0.0351 


0.0755 

0.1471 

0.0625 




3.17805383 
4.690339208' 


3.455677314 

3.592187723" 


4.783165127 
3.059712603" 


2.871116245] 

3.496919763 

1.945910149 

1.347984969 

2.120711615 


2.861302669 


2.847706351 

4‘690339208 


3.861649063 

3.902074695 


4.712764161 
3.313823339 
2.505120395' 
1.75752968 
2.708050201 


0.8861 

0.1139 

2.051508941 

0.9304 

0.0696 

2.592850034 

0.9867 

0.0133 

4.306602007 

0.9419 

0.0581 

2.785733448 

0.9831 

0.0169 

4.063397222 

0.9375 

0.0625 

2.708050201 

0.9545 

0.0455 

3.043475317 

0.99 

0.01 

4.59511985 

0.9885 

0.0115 

4.453841607 

0.9667 

0.0333 

3.368330812 


AHR LAG UNEMP LAG VSI/SSB 


i\sm 


_q 

Oi 1116 


EH 

■miwi 

'iIiT;"" 

[iI»E 

ItliTiftl 


* 

[iHilKWraglli! 

lUjtiHtHniia MWBMtoiyitrt 

WriMilKnraMiliEgiiliWni 

TiEB! 


1116 

IKHI 

1116 

1 0.0971 


EHI 

iliW 

liXiral 




PBurmsTgi 

ClK>1ESi 


MSR+1 MSR+2 


0 

0 


\ fm 



0 

0 

0 

0 

0 

0 


_0 

0 


_0 

0 


0 0.14 
0 0.02 



0 0 
0 o' 


0 




ieeq 



































































































iKijjluj 

KEllZl 

Bar" 


,_isa^ 

iK^l^g 

l^^aEa^ 

lEai_ 

il^BII 


EGoSJI 


CR 

1 - CR 

LOGIT VALUE 

sn 

ai 

JET 

0.8571 

0.1429 

1.791409513 


3 

1 

0.7425 

0.2575 

1.059003151 


1 

1 

0.8912 

0.1088 

2.103057535 


ai 

1 

0.9524 

0.0476 

2.996152353 


0 

1 

0.9697 

0.0303 

non 

3.465839033 

o c4 ^n'ina'iQ 


0 

n 

1 

1 






469 


470 87 76 
4711 871 75 
472 
4731 87 | 71 
4741 871 70 


475 
4761 87 
477 88 


478 

479 


_inai 

mmi 


0.9268 

0.9677 


0.9412 

0.9859 

0.9905 

0.9904 


0.9528 

0.875 

0.8472 

0.932 

0.9592 

0.9125 

0.9821 

0.8933 

0.9464 

0.931 

0.9667 

0.9895 


0.9875 

0.9467 


0.0732 

0.0323 


0,0588 

0,0141 

0.0095 

0,0096 


0.0472 

0.125 

0.1528 

0.068 

0.0408 

0.0875 

0.0179 

0,1067 

0.0536 

0.069 

0.0333 

0.0105 


0.0125 

0.0533 


2.538542372 ~ 
3.399854892 " 


2. 773013802 
4.247380132 ~ 
4.646918068 ' 
4.636345803 ~ 


3.005011125 

1945910149 

1.7 12806918 

2.61782511 

3.157417522 

2.344549292 

4.004892423 

2.124901312 

2.871116245 

2.602152773 

3.368330812 

4.545824508 


4. 369447852 

2.877045922 


3 0.9744 

0.0256 

3.639229545 

0 

0.9756 

0.0244 

3.688469534 

0 

0.9559" 

0.0441 

3.076193523 

0 

1 0.8986 

0.1014 

2.181764905 

0 

3 0.9615 

0.0385 

3.217836324 

0 


0.9762 

0.76 



0.3333 

0.152 

0.033 

1 0.863 

0.137 




1719000115 ' 

3.377690934 


1.840433765 


jpri;gMi.-g^MaadEEZI 




MSR+1 




0 6341 
0 6341 


0 


hitrfi 
liligl 
BET 

EEP 

CEI 

EE] 

___j pEpjl 

B7iTIil K1ctil»jmgyitK!^ 

■TiiraEEy imadEB 

lEBOi 

iEinii EEgn»itfeaEEE^ 

EIQEEaD^^^II^^ 

TiTfnKgn tili^EE^ 

Tinn iignMtit^EE^ 

KnnigRiniiMim.i.-iKtj6i3r 


0 6341 
0 6341 


0 

0 


0 


0 

0 


□IS 

Em 


0 ! 0 


tiligw 

lEsai 

Iilliliill 

eeoi 







































































































































































































































-CR 


0.64521 0.3648 


0.9344 


0.876 0.125 


l P?SliTaEg:K7cl KiHgaM|l 


ir.wkAVJMJsiii^ iMiljrigiaBLaaia 


0.598006096 




2.656328916 


1.946910149 


2.996152353 


0.9714! 0.02861 3.525331612| 


0.91671 0.08331 2.3983317161 


HDEEliai- 

-IE 1 B 1 L__ 

In 


0.7912 0.2088 
0.7582 0.2418 


0.8254 0.1746 
0.8706 0.1294 


0.20881 1.332173924 
0.2418 1.142836265' 


0.1746 1.553370474 
0.1294 1.906274247 


2.350827762 


0.10421 2.1514050441 


0.9565 


0.7778 0.2222 




1.252891545 

0 

1.041296038 

0 


BlRaiH EEg 

SlEHiSEnSZ] 

filKHIiHEag] 


UNEMPILAG 


0.074 


0.074 


0.074 


0.074 


0.074 


0.074 


MSR+3 


EE^I 

EE^I 

EE^I 

lilina i 


iKngjggiia MhMJIdS 

I liU Milil I llilij 

inKi!gi ^ai 


im 

lEEil 

lED 

lES 

Jj^ 

BES 

BKQ 

BEg 

BES 

BOS 








































































































50 



APPENDIX B. RESULTS OF LOGIT ESTIMATIONS 





Table B-1. Helicopter LOGIT Estimation 




Rearession Statistics 


eR 


Observations 


0.614848246 



0.378038366 



0.34593712 



0.718014121 



164 




ANOVA 

Regression 

Residual 

Total 


[Intercept 
B 


AGP 
AHR 
UNEMP 

MSR*1 

MSR+2 


SS 


48.57020659 

79.90936309 

128.4795697 


Coefficients 


0.849439111 
-1.238424976 
0.588810676 
8.56541 E-05 


89 

59 


-1192747002 

-0.602717785 


IEEBS 




6.071275823 1177643916 
0.515544278 


Sianificance F 


5.0088E-13 


P-value 




r95% I 

I Lower 95.0% \ 


ppe 


0.490385993 

1732184694 

0.363853281 

-3.403638333 

0.350462585 

168009^83 

2.67794E-65 

3.198506016 

6.291982705 

4.967967706 

0.203208369 

-5.197856102 

0.200483776 

-5.949344262 

0.205517915 

-2.932677592 




0.09495305 

0.001675175 


1.77039E-06 


-0.103488247 

3.27544E-05 


18.82927163 

-1.457662848 


-1.588779869 

-100869502 


-0.44269163 


1.281109599 

0.000138554 


43.68746214 

-0.654832869 


-0.796714135 

-0.196740549 


0.342472665 


-0.119262569 

-1957175695 


-0.103488247 

3.27544E-05 


18.82927163 

-1.457662848 


-1.588779869 

-100869502 


0.44269163 


r95.0% 


1.818140791 


-0.519674257 


43.68746214 


-0.654832869 


-0.796714135 




0.342472666 






















































Table B-2. Propeller LOGIT Estimation 


1 SUMMARY OUTPUT 


Rearession Statistics 




1 


Adjusted R Square 

0.656078746 

Standard Error 

0.60484423 

Observations 

208 


lANOVA 


Rearession 


Intercept _ 

VSI/SSB . 


AGP (BONUS) 
AIRLINE HIRE RATE 


UNMEPLOYMENT 


MSR 


MSR+2 


MSR+3 




147.38894491 18.423618111 50.360245551 7.92732E-44 




Coefficients 


1.573151313 1 

-0,19991611 

0,325010448 

1.99009E-05' 


21.07784461 


0.376415627 


0.243908334 


0.256377991 


2.04858E-05 


4.840214493 


0.165019581 


-1.667555257, 

-0.883430541 


0.165315555 

0.16446738 


MilALLLl.li'/li 


0.971450938 


4.354733583 


-12.67344696 


-13.52037656 


-10.08710435 

-5.371463564 


P-va/oe 

Lower 95% 

4.37732E-05 

0.830875763 

0.413404089 

-0.680892933 

0.206386313 

-0.180556008 




2.2606E-27 

5.6587E-30 


-2.416778476 

-2.57142933 




r95% I 


2.315426864 


0.281060714 

0.830576904 


6.02981E-05 

30.62254099 


-1.765955336 

-1.916815387 


038 

886 


Lower95.0% \ 


0.830875763 


-0.680892933 

-0.180556008 


-2.04962E-05 

11.53314822 


-2.416778476 

-2.57142933 






2.315426864 


0.281060714 

0.830576904 


6.02981 E-05 
30.62254099 


-1.765955336 

-1.916815387 















































Table B-3. Jet LOGIT Estimation 


1 SUMMARY OUTPUT 


RearBssion Statistics 


I Observations 




lANOVA 


■ iM I II 

aiiTnn»tM»;!igl«fc{;SI 


Intercept _ 

VSI/SSB 


ACPtBONUS 


AIRLINE HIRE RATE 


180.0579507 


Coefficients Standard Error 


0.632742934 0.533204064 

-1.238839406 0.3693358 


_0J277^^__a39051905 
4.33287E-05I 3.03059E-05 


tStat 


1.18668063 

-3.35423592 


2.119680734 

1.429708651 




MSR+2 


MSR+3 


mikWrkkkm 

- ! iW;« t ;gkb ’ H 


0,21752187 >6,126865142 
0.217313136 -2.678919494 


0.252426934 ! 0.2174188471-1.161016801 


F 


16.66680246 

9.02147E-18 







P-vatue 

Lower 95% 

0.237134856 

-0.420383361 

0.000996405 

-1.968311045 

0.035595414 

0.15477601 

0,05646523 

-1.65283E-05 

4.36295E-06 

1.03148E-14 

19.01892834 

-2.310996267 

6.85649E-09 

-1.76235255 

0.00816782 

-1.011377513 

0.247386156 

-0.681848838 


Upper95% I Lower95.0% \ Upper95.0% 


m _ 


46.00610432 

-1.443207288 

-0.903101779 


-0.15295128 

0.176994971 


19.01892834 


1.599086182 

0.000103186 


46.00610432 


-2.310996267 -1.443207288 
-1.76235255 -0.903101779 


-1.011377513 

-0.681848838 


-0.15295128 

0.176994971 



















































Table B-4. Combined Pilot LOGIT Estimation 



Lower 95% I Upper 95% | Lower95.0% 


0.473597257 

1.622204941 0.473597257 

■1.200193115 

-0.408735785 -1.200193115 

0.132581847 

0.941159247 0.132581847 


7.93283E-05 1.59757E-05 

35.30088959 20.55413862 

•1.907210832 

-1.4234426 -1.907210832 

•1.828535893 

-1.347104867 -1.828535893 


-1>204816^3 -0720340558 -1.204816653 
-0.630910634 -0,152114473 -0.630910634 


Upper 95.0% 
1.622204941 
-0.408736785 
0,941159247 
7.93283E-05 
35.30088959 
-1.4234426 
-1.347104867 
-0.720340558 
-0.152114473 
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